Acne vulgaris is a common disease of the pilosebaceous unit and affects adolescents and adults. Because high-quality guidelines regarding treatment of acne in pregnancy are scarce, management of this condition can be challenging. We describe the safety profile of common therapies and outline approaches based on available evidence. Topical azelaic acid or benzoyl peroxide can be recommended as baseline therapy. A combination of topical erythromycin or clindamycin with benzoyl peroxide is recommended for inflammatory acne. Oral erythromycin or cephalexin is generally considered safe for moderate to severe inflammatory acne when used for a few weeks. A short course of oral prednisolone may be useful for treating fulminant nodular cystic acne after the first trimester. In general, topical and oral antibiotics should not be used as monotherapy, but combined with topical benzoyl peroxide to decrease bacterial resistance. Oral retinoids are teratogenic and absolutely contraindicated for women who are pregnant or considering pregnancy. Although some complementary therapies including micronutrients and nonpharmacologic treatments seem to be well tolerated, limited data exist regarding their safety and efficacy, and they are not currently recommended during pregnancy. The risk-to-benefit ratio, efficacy, acceptability, and costs are considerations when choosing a treatment for acne in pregnancy. (J Am Board Fam Med 2016;29:254 -262.)
Acne vulgaris is a chronic inflammatory disorder of the pilosebaceous unit and is characterized by noninflammatory (comedones) and inflammatory lesions (papules, pustules, and nodules) that can cause scarring and psychological distress. In women who are planning pregnancy or who are pregnant, this condition can be particularly bothersome given the physiologic changes as well as the unpredictable nature of acne during this time. 1 Acne often improves during the first trimester but may worsen during the third trimester as a result of increased maternal androgen concentrations and the resultant effects on sebum production. 2 In addition to hormonal changes, pregnancy-associated immunologic factors may also contribute. 3 Inflammatory lesions tend to be more common than noninflammatory lesions, often with involvement extended to the trunk. Patients with a history of acne are more prone to developing acne during pregnancy. 4 Management of acne in pregnant patients can be challenging because many widely used and effective therapeutic options are contraindicated or not recommended. Thus it is important for prescribers to be familiar with treatment restrictions and the US Food and Drug Administration (FDA) pregnancy drug classifications for the commonly used acne medications ( Table  1) . Because of inherent ethical issues surrounding clinical trials during pregnancy, pharmacokinetic and pharmacodynamic data assessing drug safety during pregnancy are limited, and randomized controlled trials of acne medications do not exist. Thus most treatment recommendations are based on observational and animal studies. Here we review the safety and efficacy data of common acne medications and outline a practical approach for managing acne during pregnancy based on the latest available data ( Table 2) . Armed with this information, clinicians can develop a safe and effective acne regimen for this unique patient population. 
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Topical Treatments
For mild to moderate acne, topical therapy is the standard of care. It is also an important component of the regimen for more severe acne and acts synergistically with oral agents. Quantifiable systemic absorption of topical anti-acne agents must be considered in pregnancy. Properties of commonly used topical agents are summarized in the following sections and in Table 3 .
Azelaic Acid
Azelaic acid is classified as pregnancy category B because animal studies have shown no teratogenicity, but human data do not exist. Azelaic acid is a naturally occurring dicarboxylic acid with antimicrobial, comedolytic, and mild anti-inflammatory properties, with an added benefit of decreasing postinflammatory hyperpigmentation. There are no indications that Propionibacterium acnes may become resistant to azelaic acid. Following topical application, approximately 4% of the drug is absorbed systemically.
5
Benzoyl Peroxide
Benzoyl peroxide is classified as pregnancy category C. Approximately 5% is absorbed systemically, and it is completely metabolized into benzoic acid, a food additive. 6 Because of rapid renal clearance, no systemic toxicity is expected, and the risk of congenital malformations is theoretically small. 5 Benzoyl peroxide is available as both prescription and nonprescription products in a variety of concentrations and vehicles. It has antimicrobial, comedolytic, and anti-inflammatory properties. To date, resistance of P. acnes to benzoyl peroxide has not been identified. 5, 7 Benzoyl peroxide is considered safe during pregnancy and helps to prevent the development of resistance when used in conjunction with antibiotics. 3, 6 Salicylic Acid Salicylic acid is classified as pregnancy category C.
There are no studies of topical salicylic acid use by humans during pregnancy, though malformations in rat embryos have resulted from systemic salicylic acid and aspirin administration during pregnancy. 1 It is a keratolytic agent that is commonplace in over-the-counter acne remedies. Widespread application of high-concentration salicylic acid on hyperkeratotic skin has resulted in cases of salicylate toxicity, but there are no known cases associated with acne products. Risk during pregnancy is low if use is restricted to local areas for a limited duration.
6
Topical Antibiotics Topical antibiotics have long been used for the treatment of inflammatory acne; erythromycin and clindamycin are the 2 most commonly prescribed agents. Both are classified as pregnancy category B. Short-term use of topical erythromycin and clindamycin is safe during pregnancy. 5 However, studies addressing the effects of chronic use are not available. 1 Given the reported association of cases of Clostridium difficile diarrhea with topical clindamycin, it should be used with caution in patients with a history of gastrointestinal disease. 8, 9 Topical clindamycin and erythromycin reduce the amount of P. acnes in the sebaceous follicle by inhibiting bacterial protein synthesis and thereby suppressing inflammatory acne. Combining topical antibiotic therapy with topical benzoyl peroxide decreases the development of bacterial resistance and improves treatment efficacy.
10,11
Topical Retinoids Topical retinoids are vitamin A derivatives and have been used to treat acne for over 30 years. In the United States these agents include adapalene, tretinoin, and tazarotene. Adapalene and tretinoin are FDA pregnancy category C drugs, whereas tazarotene is a category X drug. These ratings partially stem from the commonly reported birth defects associated with the use of isotretinoin, a systemic retinoid. 12 Thus, given its potential for high systemic concentrations with topical use, tazarotene should be avoided during pregnancy.
5 Despite reports of possible birth defects, topical adapalene and tretinoin are unlikely to lead to congenital malformations given the small amount that is absorbed. 13 A recent meta-analysis ruled out associated major increases in the rates of spontaneous abortions, congenital malformations, prematurity, and low birth weight.
14 Mechanisms of action include modulation of keratinocyte differentiation, comedolysis, and anti-inflammation. Avoidance of these drugs is generally recommended in pregnant women because their risk-to-benefit ratio remains questionable.
Topical Dapsone
Topical dapsone is a synthetic sulfone with antimicrobial and anti-inflammatory properties. 15 It is classified as pregnancy category C. High doses in animals have not shown teratogenic effects. 16 To date, its use during pregnancy has not been associated with an increased risk of fetal malformations. 17 Risk of maternal anemia, as well as hyperbilirubinemia and hemolytic anemia in neonates, is associated with oral dapsone in patients with glucose-6-phosphate dehydrogenase deficiency, but the risk is low with topical dapsone. 18 Topical dapsone was approved by the FDA in 2005 for the treatment of acne vulgaris. Caution should be exercised, given its relatively recent emergence on the market and the lack of controlled human studies evaluating its safety during pregnancy. It should be prescribed in pregnancy only when the benefits clearly outweigh the risks.
Oral Treatments
Some patients may not achieve satisfactory improvement using topical therapies alone. Oral therapies are primarily indicated for patients with moderate to severe inflammatory acne and in cases that are recalcitrant to adequate trials of topical agents. Properties of commonly used oral therapies are outlined in the following sections as well as in Table 4 .
Oral Antibiotics
Oral antibiotics improve inflammatory acne by inhibiting the growth of P. acnes in the pilosebaceous unit. Tetracycline antibiotics (including doxycycline and minocycline) also exert direct anti-inflammatory effects. The agents most commonly used by patients who are not pregnant include doxycycline, minocycline, erythromycin, azithromycin, cephalexin, and trimethoprim-sulfamethoxazole. Because of increasing bacterial resistance, it is generally recommended to (1) combine topical benzoyl peroxide with oral antibiotics, (2) limit the use of oral antibiotics to as short a duration as possible, and (3) avoid oral antibiotics for acne maintenance therapy. 7, 11 Switching between different oral antibiotics should also be avoided when possible to limit the development of bacterial resistance; if 1 oral antibiotic has proven effective in the past, it should be prescribed again. 19 Oral antibiotics should be prescribed during pregnancy only when need has been clearly established.
Erythromycin is a macrolide in pregnancy category B. Single doses of the drug cross the placenta poorly, resulting in low concentrations in fetal tissue. Erythromycin is generally considered safe during any stage of pregnancy when administered for a few weeks. 20 It may be considered the antibiotic of choice for treatment of severe inflammatory acne in pregnant women. However, long-term use of the drug (Ͼ6 weeks) has not been studied. Notably, erythromycin estolate is contraindicated because of drug-related maternal hepatotoxicity. 21 Azithromycin is another macrolide that is classified in FDA pregnancy category B. Animal studies have shown that azithromycin crosses the placenta without causing negative effects to the fetus. 22 Azithromycin is considered compatible with pregnant patients with acne but has less available safety data than erythromycin. 6 Amoxicillin belongs to the aminopenicillin class of antibiotics and is classified as FDA pregnancy category B. Its use in early pregnancy may increase the risk of oral clefts. 23 Amoxicillin can be used alone or in combination with other agents as an option for treatment-resistant acne. 24 It is associated with gastrointestinal side effects such as nausea and vomiting. 3 Cephalexin is a first-generation cephalosporin with anti-inflammatory properties and is considered a pregnancy category B drug. Cephalexin has not been associated with fetal defects in animal studies, with inadequate controlled data from human subjects. While effective as an anti-acne agent, there is some concern about the development of resistance against Staphylococcus. 25 Trimethoprim acts as a folate antagonist and is classified as a pregnancy category C drug. A recent study showed that trimethoprim exposure during the first trimester was associated with a doubled risk of miscarriage. 26 Therefore the use of trimethoprim-sulfamethoxazole is recommended for use in pregnancy only when there are no alternatives and when the benefits outweigh the risks.
Tetracyclines are classified under pregnancy category D. Animal studies have revealed evidence of embryo toxicity and fetotoxicity, including toxic effects on fetal teeth and bone. Tetracycline antibiotics bind to calcium orthophosphate and are therefore actively deposited in teeth and bones. In teeth the deposition of the drug is permanent, causing the deciduous teeth of children exposed to the medication after the 20th week of gestation to become yellow, darkening with time. 22 Deposition in bones has been suggested to result in a reversible decrease in fetal size and to inhibit fibula growth, especially with chronic use of the medication. Tetracyclines should be avoided during pregnancy, especially after the first trimester.
It is important to note that additional evidence is needed regarding the recommended durations of these therapies. The effects of chronic usage of these antibiotics on the fetus are not known. This consideration must be weighed against the severity of acne and alternative topical therapies. Use of systemic antibiotics should be restricted to the second and third trimesters, after the completion of organogenesis, with duration of therapy limited to 4 to 6 weeks.
Oral Corticosteroids
Severe acne that is resistant to antibiotic therapy may benefit from the use of oral corticosteroids. Prednisone belongs to FDA pregnancy category C. The drug has been associated with cleft palate, decreased brain growth, reduced myelination, and smaller head circumference among animals. 27, 28 Human studies showed an increased risk of oral cleft and a slight increase in miscarriage rates and preterm births. 27, 29 Few data are available on the transfer of intralesional or topical steroids across the placenta, although it has been shown that topical steroids can be absorbed systemically. 28 Prednisone may be used for severe or fulminant acne cases after the first trimester. Conservative use of steroids, such as small amounts of intralesional steroids and short courses of oral steroids required for rare, fulminant cases of acne vulgaris, is unlikely to pose additional risks to the fetus. Prednisone dosage should be limited to Ͻ20 mg/day 6 over a course of no more than 1 month during the third trimester.
Oral Retinoids
Isotretinoin is often prescribed to nonpregnant patients with recalcitrant, nodulocystic acne vulgaris. The teratogenic effects of isotretinoin are well known, and the drug is classified as FDA pregnancy category X. The medication leads to characteristic malformations involving the craniofacial area, central nervous system, cardiovascular system, thymus, and parathyroid glands. Isotretinoin was approved in 1982 and works by reducing sebum production and normalizing keratinization. 12 Isotretinoin is absolutely contraindicated during pregnancy.
Zinc
Zinc provides another option for pregnant patients with acne. Zinc sulfate is considered a FDA pregnancy category C drug, whereas zinc gluconate has not been formally categorized. Animal studies and human studies including pregnant women treated for acne have not revealed increased risks of fetal abnormalities, and the risk of fetal harm at doses Ͻ75 mg/day is remote. 30 Zinc has antibacterial, anti-inflammatory, and antisebum properties, and has been found to be effective against mild to moderate inflammatory acne when used alone or in combination with other anti-acne agents. 17, 31, 32 The recommended dietary allowance for zinc during pregnancy is 11 mg/day. Potential side effects include nausea and vomiting, usually on a dosedependent and transient basis. 
Procedure-Based Treatment
Pregnant patients and their providers may also choose procedure-based options as alternatives or adjuncts to the topical and oral agents discussed above with regard to management of acne. Issues of cost and shortage of available data are issues to be considered for these options.
Glycolic Acid
Glycolic acid is a pregnancy category N drug-that is, it is not rated-and is used topically for acne management. No published reports demonstrate any adverse effects during pregnancy. Glycolic acid peels can lead to subcorneal epidermolysis, thus eliminating the follicular obstruction seen with this condition. Studies have shown improvement in both inflammatory and comedonal acne, although closed comedones may be slower to respond. It also has the added benefits of improving postinflammatory changes and increasing the cutaneous absorption of topical agents.
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Photodynamic Therapy
Photodynamic therapy provides another option for pregnant patients. The photosensitizing agent aminolevulinic acid is classified as pregnancy category C. Animal reproductive studies are not available. Compared with control treatment, photodynamic therapy resulted in a statistically significant improvement in acne severity, along with sustained results for up to 20 weeks after multiple treatments. 34, 35 The lack of insurance coverage and the frequency of required sessions at a dermatologist's office may present barriers to use.
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Summary of Recommendations
In this review we outlined numerous options for providers who treat pregnant patients with acne. We provide the following simplified approach as a starting point for busy providers when dealing with pregnant patients. For mild acne characterized primarily by noninflammatory lesions, topical azelaic acid or benzoyl peroxide can be recommended as baseline therapy. For acne involving inflammatory Topical erythromycin in combination with benzoyl peroxide (5% maximum) can be used as alternative treatment for inflammatory acne. C 3 6 Topical clindamycin in combination with benzoyl peroxide can be used as alternative treatment for inflammatory acne. C 3 7
Topical dapsone is a newer anti-acne agent with less available safety data and should be used with caution in pregnant patients. C 1 8
Topical and oral antibiotics (eg, erythromycin) should be used in combination with benzoyl peroxide to reduce the risk of bacterial resistance. C 11
Oral cephalexin can be used in moderate to severe inflammatory acne. C 25
Intralesional steroid injections can be used to treat moderate to severe inflammatory acne. C 33
Oral glucocorticoids can be used short term to treat fulminant acne after the first trimester. C 36 *B ϭ inconsistent or limited-quality patient-oriented evidence; C ϭ consensus, disease-oriented evidence, usual practice, expert opinion, or case series. For information about the Strength of Recommendation Taxonomy evidence rating system, go to http:// www.aafp.org/afpsort.xml. lesions, starting with a combination of topical erythromycin or clindamycin with benzoyl peroxide is recommended. Moderate to severe inflammatory acne can be managed with oral erythromycin or cephalexin, which are safe when used for only a few weeks. A course of oral prednisolone no longer than a month may be useful for treating fulminant nodular cystic acne after the first trimester. In general, topical and oral antibiotics should not be used as monotherapy, but should be combined with topical benzoyl peroxide to decrease bacterial resistance. Additional options discussed in this review should be considered based on patient response and preference. Key recommendations are provided in Table 5 , and relevant cost information is provided in Table 6 . We hope providers may find this review helpful in navigating the challenges of managing acne in pregnant patients.
